An integrated mechanism for functional mitral regurgitation: Leaflet restriction vs coapting force — In vitrostudies  by He, Shenqiu et al.
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Echooardlogrephic Identification of  Commlesural 
Calcium: A Simple but Effective Predictor o f  
Outcome After Percutaneous Mitrel Bal.moon 
Valvuloplesty 
Charles R. Carman° Rick A. Nisht., lure, Duenna Ilstmp, David R. Holmes 
Jr.. Division of Cardiovascular Diseases, Mayo Clinic, Rochester, MN 
Commissural splitting is the dominant mechanism by which mitral valve 
stenosis is relieved by peroutaneous mitral balloon valvuloplasty (PMBV). 
To determine whether the presence of commissural calcium could predict 
outcome and to compare this to an established echoca~logrsphio scodng 
system we reviewed 149 consecutive patients who underwent PMBV. Pa- 
tianta were divided into those with a Massachussetta General Hospital (MGH) 
baseline echocardiographlc s ore of < 8 versus a score • 8 and inta those 
with echocardiogrephio evidence of commlssural calcium versus those with- 
oL,'t for the purpose of oL~tcomes analysis. Endpointa included death, repeat 
PMBV, mitral valve replacement (MVR} and NYHA Class Ill or IV. The mean 
follow-up pedod was 1,84 years (maximum 7.95 years). There was no sig- 
nificant d'~erence between patientS with a MGH score _< 8 versus • 8 in 2 
year survival free from death, MVR and repeat PMBV (85 -4- 5% vs 73 -,- 7%; 
p = NS) and freedom from all events combined (80 ± 5% vs 70 -4- 7%; p : 
NS). This was in sharp contrast o 2 year survival free from death, MVR and 
repeat PMBV ~°9 ± 4% vs 53 4- 10%, p < 0,001) and freedom from com- 
bined events (85 ± 4% vs 50 • tOY,,, p < 0.001) between patients without 
commissural calcium versus those with commlssural calcium respectively. 
This study demonstrates that patientS with evidence of commiasural cal- 
cium have a lower survival rate and a higher incidence of MVR and NYHA 
Class fll or iV symptoms following PMBV. The identification of commissuret 
calcium is a simple and more effective predictor of outcome than the MGH 
score and should be performed in echocantiogrephic evaluation of the mitrsl 
valve pdor to PMBV. 
~9"~ An Inh)grated Mechanism for Functional Mitrel 
Regurgitation: Leaflet Restriction vs  Coapting 
Force ~ In Vitro Studies 
Shenqiu He, Amcld A. Fontaine, Jeffrey T. Ellis, Ehud Schwammenthal, Allt 
P. Yo,janathan, Robert A. Levine. Georgia Insli~ute of Technology, At/ante, 
GA; Massachusetts General Hospital, Boston, MA 
Saversl factors have separately been proposed to explain functional mitral re- 
gurgitation (MR): altered papillary muscle (PM) tension, annular dilatation, and 
decreased global LV function and LV force closing the leaflets. To study these 
effects ingly and in combination, difficult in rive, we evaluated 7pocine mifral 
valves with intact PMs in an LV model that pr~vide~ physiologic pulsatile ~ow 
(3.5-5 I/rain). It -'d!owed Independent variation of: 1) 3D PMpositlon (~ctcal, 
posterior and lateral displacement); 2) annular size andshape (postsdor dila- 
tion as In peflenta); and 3) the coap~tion force generated by LV-LA pressure 
(90-150 mmHg). Trensmitral flows and MR volume ware measured directly, 
and leaflet motion assessed by 2D echo. Resume: 1)MR con'elated with de- 
greased leaflet mobility, measured for the posterior leaflet as systolic change 
In leaflet angle to the annulus (r ,, 0.8 for normal and r = 0.94 for dilated annali) 
end as *.he tented area between leaflets and annulus (r = 0.68 for combined 
normal end dilated annull). 2) Adding apical PM displacement to postsrolat- 
end PM shifts pecreese leaflet mobility, creating the tented configuration seen 
in patients. 3) Increased annular sizedecmased leaflet mobility and Increased 
MR for a glvon PM position 4) the'eased driving pressure (LVP-LAP) pare. 
doxlcally decreased MR for the same PM geometnj. Conclusions:The tented 
leaflet conf!guraflon seen In patients with fur~lonal MR can be reproduced in 
v/fro by altadng the 3D relationship of the annular and PM attachments of the 
valve in a manner that would Increase leaflet enSion. 
T~ e|ecm on.era-area by ~ ~ LV ~mm,re acU.O to cloN me 
~a*L  con~etm ~h ~ oancqx ~ ~ec~rW MR n~am io a~a~m 
• Insights Into the Mechanism of  Incomplete MIIrol 
Leaflet Closure From an in Vivo Study 
Lang Jiang, Myung-Yong Lee, Yutaka Otsuji, Dan Gilon, Mark 
Do Handschumachar, Luis Guerrero, Trecy Svizzero, Arthur E. Weyman, 
Robert A. Levine. Mass. General Hospital, Boston, MA 
Competing explanations for mihal regurgitation (MR) with incomplete mitral 
leaflet closure (IMLC) have been proposed: dysfunction of papillary muscles 
(PMs) and subjacent walls vs. global LV dysfunction. To further explore those 
theodas, we used 360~ mull[plane cho imaging for 23 hemodynamtc stages 
in 4 dogs. Circumflex ligation (C x L) was Combined with phenylaphflne 
(PH), dobutamine (DOS) and esmoiol (ESM). IMLC was assessed an area 
between leaflets and annulus in late systole; MR was evaluated by color 
Doppler. Multiple linear regression related MLC and MR to LVP, dP/dt, CO, 
global EF and regional dysfunction, and to changes in annular size, PM 
distance and angle relative to the annulus. 
Rosulte: 1) IMLC relating to C x L increased with PH (LV bulgfng: increased 
aftadoad) and decreased with DOB (smaller LV, normalized geometry). 2)In- 
creases in MR and IMLC with C x L, PH and ESM minored decreases in 
global EF but also paralleled increases in PM-to-annulus distance (leaflet 
tethering). 3) Stepwise linear regression found that both global EF and 
geometric hanges (PM-to-annulus distance and angle) independently con- 
fr/butedto IMLC and MR (IMLC: r ~ = 0.83; MR: r ~ : 0.75). 
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Conclusions: Those findings are consistent with a role for both global LV 
d';sfunction and changes in mitral tethedng geomelry in causing IMLC by 
restoring leaflet motion and decreasing LV force closing the valve. 
~'6"6-8_--~ Que.n.fltation of  Chronic Mltral Regurgitation Using 
the Flow. uonvergence Method:  Impact of  Selection 
o f  Allasmg ValocUy and Distance of  the Isovelocity 
Surface From the Regurgitant Orifice: Studies in a 
Chronic Animal Model 
Shuplng Ge, Izumi Yamada, Takahim Shiota, Michael Jones, Dag Teien, 
David J. Sahn. Oregon Htth So] Univ, Portland, OR; LAMS-NHLBI. 
Beffrssda, MD 
In our animal model of chronic MR created surgically in 6 sheep, electro- 
magnetic flow probes placed on the ascending aorta and on the atdal side of 
the mitral annulus provided instantaneous MR flow rate and regurgitant ~rac- 
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